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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a circular wafer 
of gallium nitride in a practical shape for the first 
time that has not previously existed. 

SOLUTION: The wafer is an independently circular wafer 
of a hexagonal system doped with oxygen in a 
concentration of 10 16 cm' 3 -10 20 cm' 3 , far more 
transparent than a gallium nitride with the plane 
direction {0001}. The periphery of the wafer may be 
corner-chamfered both from the front and back side at an 
inclination angle of 5-30 degrees or round-chamfered 
with a radius of 0.1-0.5 mm. 
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(57) [gift] 

1 0 1 8 cm" 3 - 1 0 2 0 cm" 3 <D 

mrnvrnm K-^s*ifcAO?»*t? {oood 

3 0* (DmtftrtCmWW l>1t0 * O. 1-0. 5mm 



(2) 

1 

[fists® i ] tt&mx (oooi) wxiiLoymtrt 
^x&^xmwmtmwi^bwm^s* -30* 

[S^2 ] Tv^Tb^-C {0 0 0 1 } W%&<Dmti3 
i^t^ot«±K¥SO. lmm-O. 5mm 

im^ms ] ttikmx (ooon myntLomitx 

m±&$i'?*>%ffe<Di£&J>& (hkmO) Z^ttctiXD 

mmmA ] a^b^-c (ooon m^<omttj 

x.j^x&^xftmu<o-mc&i>xm$m* j &±'?z>^ 20 
B$mz®*) m^Lm&^zmmm (1-100) t 

[m>m$ ] tt&mx {ooon w-fim>mfc*s 

^i-r^^si^^woi^sia^^ {11-2 
0} mx&z>y^v vu*mitcm*mmt'$z>mitrt 

[If #JI6 ] 7^b1>^T* {0 0 0 1 } ®#<i<D^<b# 30 
mtmjZ? 6#®DfSll;£{i (hkmO) £^T/c£><D 

[11*57] 1 0 1 6 cm" 3 - 1 0 2 0 cm" 3 <D 
[«39B8] 1 0 1 8 cm- 3 - 1 0 2 0 cm" 3 <D 40 

«btcbbr nfcc ii^at * sawni 1 - 6 
[ooon 

aonjg^i^ccRi-r-s. aft^yc-A^an* (Ga 

^C&& 0 ttfiiR»A*a* (Hexaqonal) tCJI-r$ 0 

teawaw^^^is: (ZnO) ssr*s. m&mtm 

K (LED) <h bT G a N^CDfR^ttKtC^StciR 50 
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[0 00 2] GaN*«a«SiKK:ttjgaL«c^. Ga 

nmcuxMm.ote^tmmttetbrj;^ -enrisa/as 

g?£<bOT<fc<^ie > ^l/cCzochra1skiia (3lt±tf 

&) v Bridcynanj* rj£) & ^rfcMiaJS^tfS 

[0003] 

Cfi£*<DS«] *»WttGaN©->J./%tr*^6. fit 
^x^c^^^iGaNOSe*^ 

[0004] 5fci£<DJ; 50CG a N «ISAIUI*a>ttAJiX 
&&Vl*l£&2ik&C fCt, GaN^ 

s&sftmmmmttji^xDZ. *oj:«;^77i 

<h&£GaN?^IB!<D±(t, nS t pMOGaN, Gal 
nISK A 1 Ga 1 n N^i^^ffM^^^o 

««^Kjtfl«R*BfiSfiffi (MOCVDft) , tttffc 

wma&m (Moctt) , **ftw»f«&ss- <hv 

PES) 

[0 005] Cti6tt»fi©±K:«R*Jgtt'r&te»© 

LED^JICCljiesnri^. t7 7^t«E^M 
(Trigonal) <Dfe§kffimZ±Z>o 6H$tf»te*\ 6I3JR 
iSPt**ttfj: 7A*a«t?*S G aNi ttS»** 

[0006] ufruyyr ^t©cimifi (oo 

0 1 ) ffifrC, GaNCOc® (0001) JPfiSftCliSft-r 
T*£>9, GaNt>8B<S»U*m^*S. ^^r-Y^^lX 

[ooo7it7 r j wmm&rj;^<Dxmmmctym 

l,xy-7? ^^^x^^^fB^cDGaN 

[000 8] IIMBH**«i5<DT, GaN, 

Ga I nNKK:tt^8f:<D^K**»i-rS. bfrl,&*:<D 

±icfPSJ G /c#fe»*G aN-LED {igEiC^ < (DUS 
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1>C £te £C*G a N/yy r^f-LE D<0ffiffl4Ttf 

7 ^ LED tt««)T*fflr * 0 ^A<DS«t. ffiffl 

O^fcotl,^. GaN/t7 7^tiLED«@ 

[0009] LfrL,c<D£5*?^j xx-temmty-y 

Kfe^T-f+CCtfcflPbAiW^JBfc-J-fftt^. Ml/c 10 

[00 1 0] £LL«:*feLED (»*$f-f*-F) (Difi 
WfeU-tf (LD) <hft5£^U*tf#flft 

0C<^^6-C*So ^7^ftIS±©GaN-LD^ 

[001 1)812 «7v#««? (Hexagonal Closest Pa 
eked; HCP) fe^ffiM*^?. m&£m&ft&C<Dm 20 

Bh ±I^Wcli©jSf^5 B 1/2 (DISS (C*5l> 

(0 0 0 1 ) *s»PBfflr*6 9il^Ci*sSSCCto^ 
2S3iJ!E^^Ofc(0^6 (000 1) (DfliUC { 1 
-100} ^»HffiCCftS?Ifi8ttt*t)*9^il^C 

[00 1 2] HI 3ttt7 T -f+©jH«aT*&. « 

mnmom^H&Kicmm (o> m^ad. 4o<da i 

ho<da 1 c M#ffltcStt ot*5») fife 
<D2o<DA lJR^tt2o«tti/ciE=ft}K©cti^tc*)S 0 

<T, H^ 0 a B ^ (Trigonal) ISAfcttA 1 -O 

*S^CFj2ET£o O-O, A 1 - A la^ttftBTftS 
#». &Si>ttJ5S^14r*£ Q A l ©^StcJ:^r±T 
IS^WftltSti (0 0 0 1 ) 3»»BIHrtt* < ft*. A 40 

i M^-cD^^*ffffi(D^cc {l-ioo} mitea® 

[00 13]/cH*7 7-f+!«LDfi!)«^ *}M«i 

#eLDTf* x #RJ<Z>*£Zn S e^LD^f7 
r tSSG a NS L D<t 9 4fi»"C*5. ^JateGa 
N Jk<&¥mfttfi L D CC^fi tc £ I > 5 C £ V fct ft t > . 50 
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[00 14] *^r«&<ritMcD^cc^7T^^3S« 
I > & rt> £ * CD J: 5 tZXjSLifi hhfcW$>%>. mt£& 
G a Nlfi*J ZnSeSLD T 

^GaNSLDmJ:^ 

[0015] Ga N«(S»ffir «P5ffi«ltffi ( Z n S ; 
zinc-blende) £<h & 0 ChttGaA s i0Cti*fl 
» (cubic) KJSU 4 0KiH4, 3H3tflW4, 
&<5 (-4 3m) . <£9igfir«:, tt&tttSJDU 

[0016] -frUZ^ts^ «fc *) iSS"C«7N^ B ^ (Hexago 
nal) £m& 0 VJiy&gl (ZnO) /c<t#*>ft£ 0 B 
H«Aj H H H GaN©MItef 9 *»fl8"C««G 
aNil^CDtt7s^S<D*)©«:}gTo HCPOM^PffiiB 

/8©*3CC6o©fflR (N) KH4tf»«. 1/2 ©K5 

^AM^3o^?aE-r^o -e(DGaM^(DiE_bCC, 7/ 
8<D«3r3o©NJK^#*S. cn»5Ga, 5N£ 
Stf«jg-C*£. Ga«N*^SiEHffi#<D^(c* 

NttGa^fPSiEHa<*04»^Cc*5. GaN<D±t 
«fS^**ISa**JSLTl^4. Ga-Ga^ N-NIJ 
f§£;fc*l*fcttl>. GaN(D«E36^«S3*i3/8r^ 
»3*fe*4*6 (0 0 0 1 ) KSHUttOi. 2##J£ 
/c#-C«rt? (1-10 0) #fS»B<!;&:£ 0 -e<D£5te 

g a n \mw* a *S»BB* * & t c » t * s . 

[00 17] I ^ L ^^t, G a N ©*fflSS^^<D« 

rafflSESa^ffior % *-&a«©±fCG a N<DK^/S 
< HUtSf^iST^, C £ CCJ: 0 G a NCMfcSygfi 

^>o IteCD^Saa^-C^^^^^X/Ni^CifeT? 
*<fc0*s. ^/c^*j£^yjN$ < r 1 0-18mmAiS© 

[00 18] cn«:RBO^«Cl//cl^cD^^ 0 T 

(Dt&9a£<D£ 5 {C 1 0 mm- 1 8 mmflgS<OflS©i 

[0019] fnei^GaN-LDOiic LT*HW 

DGaNSIRO^ai/Tt^. -enrGaNSWl 
CCGaN^Wi&xt^+^^^S&SSii/cLD^KftS 
l/^U*jft:CCj|fflWU^;l/T©2 >^W± 
<DS<DRfl?Ga N^x^ic^ fc©«fflfiEOftC^ 
[0020] t77^f, GaN^gSlggL//c<D^, 
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<fc5„ C*l£>m>r*-l&S i «)i^Ga A s ^x^fc: 

tfeot, SU**Wir^>F§L GaAsttHStBtt 

(zinc-blende) -C&4o 
[0 02 1 ] ®W2- 1 4 4 908^ r^ftgfg 
©ISS^J tt, S i •Jx^fcfcHT, *fflSlB*KSiJ 
?-£/ctf>Ct\ OF (tyx>f-V 3 >77^) <LC 
F h »; y^777 h) ZtfVZfiK S> r 

»H*«OFiCF*Hljt^XttHJ"r*Ci^*5. <bV> 10 

©*sisRbrc^4. a««j*Lte*ipraa*fliffi«:wfif 

[0022] <2>4$BaB36 0- 1 6 7426-f r^flssB 
B^x/n-j s i ^x^fcte^T, S£*W»BBffi(C 

ioinjH*JWii/cir>&. s i ^i^jWAPffibr*© 
roFSi^T<D*m»ife&J^*<ttS, £i>oTi>6 e 
^croF©f^toOCcu--iftr-A-ciSSi mm, Si 3 
Mum ©*^«t^ffltfc »tftr 4 4 1 ^ r l » 4 . 
OF<oaL^x^t?*S. ^©BB^lc^/SO/ciR^* 
imftftoctt&tfo F«:J:o-Cj|Rlk«c«cS*^ 9 

[0 023] 0)^53 2000-33 1 898 Ty^ft 30 

tt, OF«r-5XM(Dlfi3fCCK^4fie3fc 
(Dtfx/v*\ OFt IF (-f^f*?**:^ 3 h) *2 

4o ^x^^p^t*T4 <t^ cd x *> tm>b<Dmmtm 
[0024] -ecr^^c«jOBC4or«J5c<r»>x/> 

l\ <hiE^TC^4o GaA s *^x/>>-efeMW?f^T&<!: 

4:%6**-c***a/t/stt'c»t>3»>5a(f». fern 

^ 4 ©r<D Sv*±mX#mWSBL*)±Ul£ 

[0 02 5] ®&m¥>7-2 1 1 603f r^x/N<£>JjQ 
X#£j WS i ^x^cOF^SWSiRHWiiDWSB 
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^Nffi«c«t»T»t«Wfc9 BWtSr^^w: U/cO T4 <h 
U5P«MI#*4. <tiE^"CC>5. OFKi^t^^K: 

4a>e>C*i#^t*4C£#&4, &mH«wiiur^ 

4„ ^C^^aJ^f^^RltCg^M/c^i 
;v&ffifglT4. OF^-/^g^T^<ti6J!P 

[0026] <DttBH35 8 - 7 1 6 1 B-ff r 
cDiSJ&fr&J tt, S i ^x^<9^a£#;0>i?^-r<T4 

te»R:jtB«W o -r 4 ft or . sa#»wcjii 

[0 02 7] ®»H§¥8-3 16 112# r y 9 ^ft* 

WffimK>lc£^X&M£^±^5&X\ 0. (3), ©tt 
^o^x/^igar**. 

[002 8] (2)T^ 'J #«fSf»6 1 772 9 2#rMetho 
d For Forminq GaN Semiconductor And GaN Diode With 
The SubstrateJte. Stffc^Sffi (MX.l*V7 r J + ) 

«R*BIJ0. ff^CcAtirGaNWRSSEfiSttS, 
u ox yy r J +as**HiJ0 

CCAftrGaN«K*5 0~l 0 0^mi9*>U 
mVMlstCjz^X. 3 0 0 Mmgjg(DJl#(DGa Ni^ 

«»W(C»4*7T^-1r»Ka>ftC*GaN 

[002 9] 

r 2 ^ > L tcG a N $ffiBM8&:W£r 4 C 

i^cor****. jS^^WRR&fittt'o^rnj&'jx^© 
x^©affi<haffi*5E8U3ti&»n«3&^ttc*. -eni 

tt»*tt3W»^ 4 4 1 » 5 C 4 # £>Sr ab 4 o 5 h ^MM 
X^^xy>7 # tH2^(C*Jt^T^frC<0*iC^C<bfc 

[0030] S i^xy\ G a A s *5 *^<Dm&lZ$m 



7 

*4t^x^<Dfflta*w^*>9«c< <ac*. affirm 

S3&s«H(DK»iJ*rttr*ttli. COjSWS i , Ga A 

[003 1] GaNH ^B^WilrOiH-fe^ 
5 ^^(CiSOiBJUfcfeft, IHttliSi, GaAs£9 4> 

[0032] 

*fcabO*»3 **W©aHbt/U ^ 20 
x;MS, 1 0 1 6 cm' 3 - 1 0 2 0 cm" 3 ©«Kt 
MXft&^tti/U^^F-^StiA^&AXr {0 0 0 

1} Ba»tt©B{fc#y9AW»ioaoaii!r*oT 

SO. lmm^O. 5mraCDR§IKffi<h^^J:^0CMK 
0 <R®IRD) ncd:^^ GaNttflfflrjl*. 

[OOSSltl^lM^A^XAlO 1 6 cm 
- 3 - 1 0 2 0 cm' 3 OJtttHJRF-^3hfcA«F 
jyfi-C {0 0 0 1 } B2f{4©£{b#y 9 A#»fiJ: 0 a 

(hkmO) ^tyt«)(D7 7 ? FBRfcKttSo 

[0034] urfci*tf§WB { 1 

-100} a^c^t^. *si^«itMffiw:ii:33! 

"TS {1 1-20} B*»3E©ISfl;&fii± LTillRLSl 40 
[0 035] x^W>mB<D— mcte^X 

frzmK>m<om£m#?z>ttjE<oi£§t s j3& (hkmoi 

[0036] 

c»w<o**<dj^«] [ i. mmss&mmxwwL*) utc 

RfGaN^XA (01) JgWtR^GaN^XA 
(DJSIRD^BWK JIBMS^ffiffilSBfc: <fc o T ffilK 0U 50 
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tc$><DX$>2> 0 Ch^CM^i^ GaNliGaA 
s^SiJ:^ €>tcH)tt^iif< TBBfifcKO. ^ft/cW 

*crffl»»*BflWT«5. HlccJ9ik«o» 
«r^*To ffiffiOftffi^tt, 5* -3 0' ->x/% 
<D/S#tt3 5 0 um— 5 0 OymliS^^ H 1 00 
<fc 5 aUli-r 55£57 fc: <fc G a N -5x^0)JB«tW 
HW5. 

[0037] Si, GaA s J:9fe«l>*6fi£Hfc<fc9 

[0 03 8] 5 ^(CGaNCC«M3R«: K-^ltnfifi 
a9tt*-5^.4. GaN^CDLD-^LEDO/c^CDSfeO 

*W-rci^"C*-S 0 KSRF-^Mttl 0 1 6 -1 0 
2 0 cm" 3 flg<t*r&„ 

[0039] [2. ja»a**»(ctofcoTRawfif* 

fc^<fc^limO (.»GaN-)x^ (B2) ] BWX 
Fl&<DG a N x-r^<0JH»O«IB*>6*DiflllCC*Wr R 

Dtl^o GaNttGaAs^SiJ:D3?)MfeI 

< ittwxt} asi-itf a a. b i <dosjk o tt«»nr 

AS, ai8^W*Ot>»*L<*C»t(r^i»^tt, RH 

^>CDH«SB<D**^"r. IHWIRH 0. lmm- 
0. 5mmt^)^ 0 3-^<DMfrt3i3 5 0 Mm— 5 0 0 
um (0. 5 mm) X$>2> 0 

[0040] 5 0 0/i mT**itf , R = 2 5 0 n mXT 

m^pwMDmwm^tez. R^ioo/im-250/zm 

(11-5 0 0 Mni/ctiilt^iT^M^r^. 0 
1 l(DJ:^3tc@lfir5SEECCJ:orGaN-5x^(DH« 

[0 04 1 ] Si, GaA s J:0 feHl^€>«EBtffiSt 

^CD * £ A: <!: m$X %> h 0 x^#sjL?t &c < C^ffiBX 

0 1 0 - 1 0 2 0 cm" 3 gfiK- 

[0 04 2] [3. 5*BSfflCCOF*«W/cGaN-?x^ 
<H4) ] cBtaaflifftawmjISCDGaN^x^ 
<D^l,1tCcA4 {1-10 0} BCcWf*^*W0B(f3 
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**IIifiGaN^ (0 00 1) (DHJftSWctt: 
APRS {1-10 0} IMHttEl'tce 0* <D 

M^1"3 0(DIW^ 0 1 ja<OJBOCCB3ffi3»*S 

[0 04 3) ChBGaAs (111) SficoifcEL 
OSrGaNiSWlSfiatlSIStt, GaAsSfii 

H (1-100) , (01-10), (-1010) 10 
ft^Offi"C*5. 2^>^liOGaN»)x^n 
&<Dfi3ttl 0-2 0mmIStW o 6 

[0044] LDOlSitii^BnfiOGaNfr 
£fctf>»SR* 10' 8 - 1 0 2 0 cm" 3 K-:/-f£o 

D, LED©a«iUfciSr«:T«J*>6*V-F«ltr 

[0045] [ 4 . Rpaffiiciasrr softie o f 20 

/cGaN^XA (15) ] cffi&3lffi<t^*29rcP3J& 
<OGaN-5x^©H»CC*-5 {1 1-20} ffiifcWrtt 
^M^0ffi0OFtU/cfe©rfc5 o GaNlKSS 
^*S H B H 'CcIlJ^«»la^T^GaN^xy^ (0 0 0 

1 ) <Djnfl*SMCtt»H9 { 1 - 1 0 0 } gga® 

tcBSWs^iaj** {i 1-20} 

[0 04 6] { 1 1 -2 0) i>m^C3 0' (Dffig&tl 
T3o(DW$»^ e 1 i£(DjgOCCtt3E#*53&*, ^x 

3cT -Sa^iSMr S J: 5 CC^ JBSB*^ «3 ffi tc i> <D~e<!b 30 
&o (11-2 0); (-2 110), (1-210) 
&£<Dnr*S. 2 'f^fl^DGaN^xvvCifcft 

tT^«nl(DGaN<i:t^/c&^ 1 0 1 6 - 
1 0 2 0 cm" 3 F-?lT£ 0 i/'j3>fti'«>F-^ 

[0047] 

[iW]]^Bg©GaN^x;Mt WATHJBWft^- 40 
ffi«tt«ttlHrai«3*fllilft:*©r*S. ( 1 1 1 ) Ga 
A5fflSO±(cKft*©^^ttttft (ELOffi) K 
*iiL-CGaNWlK€:HVPEffiCCj;«o-CCtH (0 0 0 
i)*fiS#S. ltft^WSSs-catffiKfirjrfcfeH 
VPE*P*6KDHJr. BTJCStiittGaAslfi 
1 CD±CC G a N 2 ifi9M 2 tifc 2 JMfca© & <D#W e> ft 

[0 048] GaAsSfili^xyf^^Sf 
t5<bGaNtefi2(Di4BW#6)h4 > ChttS 
ffi 3 &*1f#WX> ^ei8OJ;0 €c@«kT £ «EE 4 50 
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©GaN ^x/N<Di3iSCCi^a-en6S^15JB«:JIBtCitt 

[0049] t7T^ +±^G a N!VR££ttEji&S£ * 
WSiltlt HVPES FAtOSfi 
ffi : Hydride Vapor Phase Epitaxy) , MOCft (W^ 
&Jli^b1^fI/&gffi : Metallorganic Chloride Vapor 

Phase Epitaxy) , MOCVDft <#«&«ft*tt»tH 
J$J|££ : Metal 1 organic Chemical Vapor Depositio 
n) , (Sublimation Method) &ltli>V 

CVDSrC**. 0*»UC*i»K3R^^W«JiUr*Ss 

[0050] *«93**ttH V P EffiSrS-ft. WftiKS 
CDftTft < »»ISa*ff SfcfeCCH V P EffitfflOS. 
[HVPES] »SK<D*Frt<D±^«CGa»fK*AnfcG 
asK-h*a»4. JFrt-CGa^-KDittTCcIslKtttC 

2^>^S<D (lll)GaA sWSS»?x^«rS<. 
IF©±*<0^X«ie«*6, **+tttffc*3R#X*Ga 
tf- FCCfajC^r^#«W^ 0 2Ga+2HCl-2Ga 
C 1 +H 2 ©RlSWitac*. &<btfU ^Afcfc;tfXt£<bfc 

ft^*5RH-T>*xr^*i»:g-«^8tl-S. NH 3 + 
GaCl-^GaN+HCl+H, (DRj^fiC^r, G 
a A s »« GaN ft=f~1WM 5^ 
[005 1 ] CtittWA«**9B«««) 
0-7 8 3 33-^ 
1 0- 1 8 344 6-^ ORES 2 0 0 0-222 

1 2) 

(lO)^lgH 1 1 0- 1 7 1 27 6^ <&H2 0 0 0 -12 
900) 

[0052} [EL OS (Epitaxial Lateral Overgrow 
th) ] GaAsfflR©±CcfiR*S-f*S©tt*»iJ!#6© 
&#CD&<Dr&&o fctffctf^Tl>£«fc5*CGaN» 

G a A s SflLWcG a N *)&S 5 «&SH»« 3 0 93 

[0053]GaAs *fi<D±K: G a NMR£tib£3 * 

X£>(SiN, S i 0 2 ) *Ga AsK«0CttWT*>6 
KiCTGa NttaSraaccflEfiS ttS iCOELO 
feWMHSftfcjfe&r**. E L Offi(Dl¥«0«±E<D® 

- (io)©**9B# h <o mm^m s ft s . 

[0054] *&C»»*JM*60 
CL13«W*9-2 9 8 3 0 0^ 
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C12)*3fK¥ 1 0 -9 008^ 

[0 05 5] GaN«Av»ST*4^6. ffi*:*ftCC£" 

OOnm (0. l/im)r^ 0 vx^iaiGaN^i 
JBEttLrfcJK^SGa AstCiotM^ 
ZtitcG a NttStt^tf^fi-T *. 

[0056] C nwJ;b««fiar*RSii*. 10 
*#fifcW#S. lR**»t«t»r G a N Afi^tt 
*rSo GaNJB#vx^»**J|jLSi»*lSl«:vx^ 

GaN*J«St«*^ftb*:t<Diffl&-r4. «flL»tB 

«l*r6«tC»*&®6ttCDGa N#tfEfiT4©r* 
6o ELOffiB:*©J:5ttWft*iB*«K3*6fRB*J 
*>0, cntCj;or?7]^TGa A s S*£±-^<DG a NJ# 

[0057 ] W^5lit^tfcGaAslfi^ 

«*» ^gl/c G a N ltUS?>< CDM tclfvm 
*ttJt8IB"C**. *h£LbCC«<-rSi«WIEfl[^«J»I 

(13])«NSH¥ 1 1-273882-^ 0 0 1 - 1 0 

2 3 07) Kl^SftrixSo 30 
[0058] [if h'-7' (nlliil-^/cW) ] 
n^fi®G a N tlO<D«Ctiir»«EUa^o A:(D"C 
nS£T*fcaWC«:nK<DF-/0 hSrSSttlL/ 
ftttMUtofettO. 1t77^f±GaN-LED^n 

^>#* (S i 4«AUTGaNfI 
(0. 0 1 um~~$Cumim<Dm&) CCna©»tt«:# 

[0 05 9] ^^>^«ft|^tt*Siif^(D-Cf^t>f3CCM 40 

[0060] (14)«fBB¥ 1 1-144151^ <4$P8 2 
000-44400) 

^C»ttK*#X<D*rj!Prt^K***AUTG a N'n 
&-?tc<D( r a l Zm&&ih&o I^T^aSOjiteGaN 

mt*tt*7 7-f C ffiSSt? & 

G a Niifc cffiTWS^SIfiSSJ^S 50 
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[0 0 6 l ] *lB9i*«©SBC«cj:-Dr»*o*:ctr 
* S c ffitc «M5RttA otWcCl^l^ t£fKft* A 

ii^F-^sn^o/cOT*^ »6ISSni 

ffi, m«ABS {1 1-20} ^>MlJ {1-100} , 
**V>ttC*i#>e>«$40fcAffi {1 1 - 2m} ^MW 
(1-lOm) (mttfgtt) tt^ttSa^KQiiiti 

Il^feoJ; 5 ftfBDfiSfi 3 * 4 C <!: Cc J: o T6£S£ F 

[0 06 2] (15)^2 0 0 1 - 1 1 387 2^ 

[0 06 3 ] CCD± ; 5CCOT2 -f >*gCMMUtt (00 
0 1 ) M*fc-O7A^S<0GaN^x^^f#6tiS. 

[0064] $ ecciiigm (Mi) { i - i o o } tco 

F£Aft£„ *SC>tt*ti±il3M-Sffl (AM) {1 1 
-2 0}(COF^An§ 0 S6fcfcl*ffi±«ffi*BSiJ-*- 
S/cfttc, H6(DJ:5«:^1 OF <b»2 0F*S8^SC 

[006 5] 

[|MI§©»*] «GaN-LED<Dl»t7r^t 
0/cfc<D*SB8#6Snri^. GaN-LDffi 
x^ftfiJAT^iLi. GaN#!6S8fi^GaNlC!)L 

cnitaattna^^citfto 1 omm 

-1 8mmftaffi<0ffi»'?x^3&sjWSWCCf¥6n-Cl» 
tctcW&~otc 0 A^PJfGaN^x^^^?^ 

[0 06 6 ] iC5*i*»93#6(D35^CCj:or, HV 

Z>Ct(tC£~?X 2^>^ (5 2 mm) flffiCDH^GaN 
£x/%*»fir#£<fc5CCftor*fc:. G a A s (1 1 
1) «g_h«:. «fflfiRfiffiCCj:oT:GaN%fiSfi$-ttG 
a A s^rl^i1-^C<bCCj:^rteajiiOTGa N^x 
/^ltScr-ofMirS. GaN^x^«3BWr*orB"J 
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[0067] »C*«r&-oTa98*C*S^6T«k*ia& 

*S. *©J:9tt»»tt. S i^GaAsCCBtt^aa 

[0 06 8] »3ft* F-:/L-Cl>S*>6n3S<DGaNS 

GaN-LED*GaN-LD*MUnS!«t (#V 
-F) SSSOT^RWSCia&s-C**. nligcD&co 

£*l»n«S©»©BSt#^«CttS. /Jffl©LD* L 

[0069] G a N3S«CCtt {1-100} M^D^Jgjft 

M0(AlGaN, InGaN, Al 1 nGaNft 20 

[0070] < R— r feSAfWCft < tft^FB^ 

«ww«cy^^>yLraiffiTO^*ii^*!7T 30 

^i-StSL D J: 0 &ttiKc»£$SK:tt£. 
[HBOMW&WI1] 

CHI ] cffliSSO/cA^ H l(DGaN (BffcJ/y 

^A) ^x^©H*S|J®gB5IIPIiiffi«'CiK!3 

[02] SWTcffi^SL/cA^CDGaN^x^CDMI 

[0 3] jg^r cffifiRfiOtoA^racDGaN^xyNCDlB 

(klmO) Cttel>TJiM9^7£SI5# 40 

MORBUS «, 

[04] a«rcffi«5fiO/c7A^ H l<OGaN^x/N(D— 

^(Dil^M (l-ioo) cc*n*r«»»<o^^»»«:* l l BftM 
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[05] jawrcffilKfiUyfcA3Erfl©GaN«5x^©» 
B8ffi(CiSXT5— o<DB (11-20) tefc(,>TJilllSP 

J&LfcG aN 1 ) x^©3FBB. 
[06] (1) i^tcIMUcA^SiDGaN'J 
x^CDfgjESftfcBMfc (k 1 mO) tCteUT^gfrfr 

a (s t uo) Kte^xm&uftzty*) t^xmzy y 

v h$H&Bf&LtcG aN 1 ) x.J^<D¥Wm. (2) 

-wr*o . ssam ( i - i o o ) tern i y * * fsp 

(11-2 0) CC02^7^ h^ML/cGaN 

[07] PJJtJ© (111) GaAslS©!^ ftttBA 
fiffiCCJco-C. RJB©GaN#ISft*8HLfc«M*iS 
TWEE. GaNttJBWDBBB^If^irr**. 
[08] ^Wlf(DjgB*feoGaN*S H B a ^, BIBBS 

■T¥®0o 

[09] fflj»»4WHUUfc©t?ffl^3Wf»*ctt^teG 

[010] FJ0(DG a N-5X7^<OH*HW)aB«i»ffl 
ffl*«»4B* -^EWEJSBCc J: o rWfJiJ ICMOT^ 

[011] n*©GaN^x^©MHBS\ Dflf&ffi£J$ 

[012] tt&mmffim<Dft*ffim&7jk-?usmo 

[014] fitf OA(GaN) ©*^»jft*iR-r*4 



1 G a A s Sfg 
GaNMHi 
SB 
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GaN^x^ 
GaN^XA 

GaN^XA 
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1 0 
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[04] 




[05] 



»WBB(lTO0) 




■XT 
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[06] 




SWSSC 1TOO) 



[08] 



[010] 



#gfl2 00 2 
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